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Presentat ion Topics 
jES^! 

I Introduction 
I Pilot Study Objectives 
I Pilot Cell Layouts 
I Pilot System Operation 
I Pilot System Monitoring and Testing 
I Extracted Water Treatability Study 
I Decision Process 
I Schedule 

Lateral Extent of 
Groundwater 
Remediation Zone 
(GRZ) 



Vertical 
Extent of GRZ 

ROD Groundwater Remedy 

I Mobile, Cell-based, Low-flow Extraction 

I Treatment of Extracted Water 

I Re-injection of Treated Water 

I Long-Term Monitored Natural Attenuation 

I Long-term Monitoring 

I Five-Year Reviews 



Pi lot Study Objec t ive 
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I Determine Design Parameters/Constraints 
for Implementation, Operation, and 
Performance Measurement of the Mobile, 
Cell-based, Low-flow Groundwater 
Remedy 

In format ion Needs 

I Pilot Study Zone Characterization 

I Hydrogeologic Constraints to Mass 

Removal/Relnjectlon 

I Treatment Constraints/Natural 

Attenuation Threshold Criteria 



A. Pi lo t Zone 
Charac ter iza t ion 
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I Geoprobe Vertical Profiling C^ch^j^^Und^cs 

I Groundwater Samples: 

I Installed wells 

I Geoprobes 
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B. Pi lo t Components 

I Two Pilot Units 
I Extraction/Re-injection Unit (E/R Unit)-^ / 

C3 E,Wells/6 R Wells) / / ' ^ 
I Extraction Unit (E Unit) ^C^tf^ 

(1E Well) ' ^' j l^ 
I Storage of Extracted Water in Equalization ' 

Tanks (3 x 20,000 gal) 
I Pilot Units Running Simultaneously V'̂ " 
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Pi lot Cel l Layout 

E-Unit 
Extraction Pilot Unit 

Equalization Tanl 
(Process Influent) 

60K Total 

E/R Unit 
Extraction/Re-injection 

Pilot Unit 

20Kg 

Extraction 
Wells (1) 

20Kg 
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20Kg 

Re-injection 
Wells (3) 

Tap water 

Re-injection 
Wells (3) 

Tap water 

Extraction 
Wells (3) 
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E/R Unit 

0.15 gpm 
perweH 

\ / 

Pumping 

0.3 gpm 
per weir 

\ • 

0.15 gpm 
per well 

- Groundwater Surface Durinij 
Cell Operation (Exaggeniteci) 
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Pilot Uni ts Moni tor ing 

I Groundwater Sampling 

I Bromide Tracer Tests 

I Extracted Water Sampling 

E/R Uni t Sampl ing 

Aquifer Sampling 
Multi-depth samples 

Extracted Water Sampling 
^ '''Samples from each E well 

Bromide Pulse Injection/Extraction 
Tracer Test 

Multi-depth and E well Sampling 
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Mult i -Depth Moni tor ing 

Multi-Depth Monitoring 
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E Uni t Sampl ing 

I Aquifer Sampling 
i Multi-depth Samples 

I Extracted Water Sampling 
I E-well Samples 



Hydrogeo log ic Data 
Ana lys is Goals 

Determine Removal Rate/Concentration Decay 
in E/R Unit 
Determine Impacts of Re-injection 
I Comparison of E/R v. E Unit Removal 
Determine Impact of Extraction Rate 
i Range of flow from E Unit 
Determine Effects of Sorption/Desorption 
I Intermittent Removal in E Unit 
Determine Impact of Pulse v. Continuous 
Extraction 
I Variable pumping in E Unit 

C. Assess ing T rea tmen t 
Cons t ra in ts 

I Bench-Scale Treatability Test {/̂ ^ ^:?7i-^U YJIG 
I Sample Extracted Water from E/R and E 

Equalization Tanks 
I Sequential Phenol and Ammonia Removal 

I Biological phenol removal following As removal 
I Nitrification following phenol and As removal 

I Concurrent Phenol and Ammonia Removal 
I Simultaneous biological phenol removal and 

nitrification following As removal 
I Determine Natural Attenuation Threshold Levels ^^' 
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Decis ion Process (1) 
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I Spatial Configuration of Mobile Cells: 

I Cell E/R Wells Vertical/Horizontal 
Configuration 

I Effective E/R Rates 

I Temporal Configuration of Mobile Cells: 

I Simultaneous v. Sequential E/R Units 
I Extraction/Re-injection Patterns (Within-cell v. 

Separate-cells) 

(2) 

I Cell Performance Standards Verification: 

I E/R Performance Standards based on 
Removal of Natural Attenuation Inhibitors 
Subject to Hydrogeologic Constraints 

I Cell Operation Monitoring Plan 

I Cell Termination Rules and Procedures 
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Decis ion Process (3) 

I Treatment System Components: 
I Determined Based on Removal of Natural 

Attenuation Inhibitors 
I Utilize Benefits of Nitrate and Oxygen 

I Treatment Performance Standards 
Verification: 
I Performance Standards for Treated Water 

based on Impact on Natural Attenuation 
Inhibitors 

Pi lot Study T ime l ine shA^ 9.'̂  

Siasusass: 
Plans/Specification/QAPP/SAP 
I ~4 weeks 

Procurement/Mobilization 
I ~4 weeks 

Installation of Pilot Units and Equalization Tanks 
I ~4 weeks 

Unit Operations 
I E Unit: Intermittent/variable pumping up to 20k gallons; 

8 weeks (7 days on/7 days off) 
I E/R Unit: Continuous E & R for 4 weeks 
I Follow-up Laboratory Treatability Testing of Equalized Extracted 

Water for ~4 weeks 
Data Compilation 
I ~4 weeks 

Pilot Report 
I ~4 weeks 
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Pilot Report Out l ine 
IE i i *s j^ 

Description of Study Components/Analytical 
Results 
Effective Extraction/Reinjection Configuration 
I Well configuration, depth, E/R rate 
Performance Standards for Cell Operation 
I In-situ concentration, mass removal, or volume 

removal subject to hydrogeologic constraints and/or 
NA inhibitors 

Performance Standards for Treatment Operation 
I Concentration or removal of NA inhibitors 
Performance Standard Measurement/Monitoring 
Plan 
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